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Abstract Phylogenetic trees of the NDS gene and nuclear internal transcribed 
spacer I (ITS I) of Ohomopterus iwawakianus and its related taxa have been constructed. 
The trees strongly suggest that the population represented by subsp. kiiensis should be 
regarded as an authentic species and the nominotypical iwawakianus and two other sub- 
species are considered to be offspring of the hybrid between kiiensis and O. maiyvasanus. 
Ohomopterus iwawakianus would have played an important role in the faunal formation of 
the genus Ohomopterus in the Kinki District. 


Introduction 


Ohomopterus iwawakianus is a medium-sized carabid beetle endemic to west- 
central Honshu in Central Japan. It was originally described by NAKANE (1953) as a 
subspecies of Apotomopterus yaconinus (=Ohomopterus yaconinus in the present 
sense). Ten years later, KAMIYOSHI (1963) raised its rank to a full species based on the 
morphological studies of the female genitalia. Since the copulatory piece of the male 
genital organ of NAKANE’s race is different in the shape from that of O. yaconinus, its 
status as a distinct species has been kept unchanged by most authors (HIURA, 1965; 
KatsurA et al., 1978; Kinki Research Group of Carabid Beetles, 1979; ISHIKAWA, 
1985; ISHIKAWA & KUBOTA, 1996; IMURA & Mizusawa, 1996, etc.). Another lower 
taxon, named kiiensis, was also described as a subspecies of A. yaconinus by NAKANE 
and IGA in the same paper as that of iwawakianus. It was once raised to a full species 
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by KAMIYOSHI (1963), but soon downgraded to a subspecies of iwawakianus by HIURA 
(1965). Since the copulatory piece of kiiensis is very similar in the shape to that of 
iwawakianus, HiURA’s view has been adopted thereafter by most authors (KATSURA 
et al., 1978; Kinki Research Group of Carabid Beetles, 1979; ISHIKAWA, 1985; IMURA 
& Mizusawa, 1996, etc.). In 1996, IsHIKAWA and KuBoTA made a tentative revision of 
O. iwawakianus (=Carabus (Ohomopterus) iwawakianus in their sense) and classified 
it into five subspecies, namely, nominotypical iwawakianus, kiiensis, narukawai, shima 
and muro. Of these, the latter three were described at that time. Thus, the taxon 
iwawakianus is now generally regarded as an independent polytypical species. Though 
the adopted genus has been different according to the authors, we use Ohomopterus 
after IMURA (2002) and Osawa et al. (2004). 

Ohomopterus iwawakianus as defined above is distributed in the central and 
southern parts of the Kinki District. The southernmost and greater part of its distribu- 
tional range is occupied by subsp. kiiensis. Each of four other subspecies has much 
more restricted range and is rather sporadically distributed in the areas adjoining the 
northeastern periphery of the range of subsp. kiiensis. For the detailed distributional 
map, see Kinki Research Group of Carabid Beetles (1979, p. 27) and ISHIKAWA and 
KUBOTA (1996, p. 40). 

In the present paper, we have constructed the phylogenetic trees of the mitochon- 
drial ND5 gene and nuclear internal transcribed spacer I (ITS I) of O. iwawakianus 
together with the related species mainly from the Kinki District. The results suggest 
that the population represented by subsp. kiiensis should be regarded as an indepen- 
dent species, whereas the other races of O. iwawakianus including the nominotypical 
one are considered to be hybrid-descendants between kiiensis and most probably 
O. maiyasanus. The expansion of the distributional range of O. iwawakianus has 
played an indispensable role to form the quite complicated Ohomopterus fauna in the 
Kinki District through its hybridization with several other species. 

The last author, Syozo Osawa (S. O.), wishes to dedicate this paper to the late Dr. 
Michio CHUJO, who was one of the most distinguished and respectable entomologists, 
and encouraged S.O. for more than 55 years until he regrettably passed away at the age 
of 95. 


Materials and Methods 


The specimens analyzed in this study were shown in the phylogenetic trees (Figs. 
1 & 2). DNA sequencing of the NDS gene and ITS I, and construction of the phyloge- 
netic trees were performed as already described (Su et al., 1996; TOMINAGA et al., 
2005). The accession numbers for DDBJ, EMBL and GenBank of the specimens used 
in this study will be given in the compilatory paper on the molecular phylogenetic 
studies of the Japanese Ohomopterus to be published in the near future. 
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Results 


The scientific names used herein are the same as those currently adopted by the 
taxonomists, which are based on the morphological classification without considering 
any molecular data. In this section, those especially relevant to the discussion were in- 
dicated by the bold faced letters. 


Phylogenetic tree of the NDS gene (Fig. 1) 

Four clusters (I to IV) were recognized in the ND5 phylogenetic tree (Fig. 1 a). 

The cluster I (arrowianus-lineage; see TOMINAGA et al., 2005, fig. 1) was com- 
posed mainly of O. arrowianus, but also contained 0. maiyasanus (subspp. 
maiyasanus, hokurikuensis, suzukanus and takiharensis), O. uenoi and some indi- 
viduals of O. insulicola and O. yaconinus most probably of hybrid origin. 

The cluster II (maiyasanus-lineage) contained exclusively O. maiyasanus (mostly 
subspp. maiyasanus and hokurikuensis), details of which will be discussed elsewhere. 

The composition of the cluster III (Fig. 1 b) was quite heterogeneous, containing 
O. arrowianus murakii, O. maiyasanus (subspp. suzukanus, ohkawai, maiyasanus, 
takiharensis, shigaraki and yoroensis), O. iwawakianus (subspp. shima, narukawai 
and iwawakianus), O. yaconinus (subspp. sotai, cupidicornis and “yamaokai” from 
Wakayama) and O. dehaanii. 

The cluster IV (Fig. 1a) was mostly composed of O. iwawakianus kiiensis. One 
example morphologically referable to subsp. muro was also included in this cluster. 
Besides, one example of O. arrowianus murakii, some specimens of O. maiyasanus 
(subspp. yoroensis and suzukanus) and a presumable natural hybrid between 
O. maiyasanus and O. iwawakianus were also the components of this cluster. Note 
that none of the three subspecies of O. iwawakianus in the cluster III (subspp. shima, 
narukawai and iwawakianus) were included in this cluster. Also noticeable is that 
suzukanus, one of the subspecies of O. maiyasanus, appeared in both the clusters III 
and IV. 


Phylogenetic tree of the ITS I (Fig. 2) 

The ITS I phylogenetic tree of Ohomopterus from the Kinki and Chibu Districts 
(Fig. 2a) contained seven major clusters hereafter called A to G. Of these, we discuss 
mainly on the clusters A, B and F. The minor ITS I heterogeneity due to its existence 
in the form of multi-copy within the same species, as well as rather small overall se- 
quence differences of the Ohomopterus species, made it possible only to separate the 
major clusters (with the exception of the cluster B; see below), and thus the branching 
order of the specimens examined within a given cluster was not satisfactorily deter- 
mined. 

The cluster A (Fig. 2b) contained the subspecies of O. iwawakianus (subspp. 
iwawakianus, kiiensis, muro, narukawai and shima). Also included were all the sub- 
species of O. maiyasanus (subspp. maiyasanus, yoroensis, suzukanus, shigaraki, 
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120-iwawakianus kiiensis (Kumanogawa, Wakayama) 
121-iwawakianus muro (Nabari, Mie) 
122-iwawakianus kiiensis (Higashiyoshino, Nara) 
123-iwawakianus kiiensis (Kiinagashima, Mie) 


Cluster IV 124-iwawakianus kiiensis (Kiwa, Mie) 
125-iwawakianus kiiensis (Shingu, Wakayama) 


126-iwawakianus kiiensis (Aikawaonsen, Wakayama) 
99 127-iwawakianus kiiensis (Kushimoto, Wakayama) 
128-iwawakianus kiiensis (Kozagawa, Wakayama) 
129-iwawakianis kiiensis (Susami, Wakayama) 
130-iwawakianus kiiensis (Kozagawa, Wakayama) 
13 1-iwawakianus kiiensis (Mt. Yoshino, Nara) 
132-iwawakianus kiiensis (Miyagawa, Mie) 
133-iwawakianus kiiensis (Owase, Mie) 
134-iwawakianus kiiensis (Kumano, Mie) 

0.002 D 135-iwawakianys kiiensis (Kumano, Mie) 

— 136-arrowianus murakii (Toshijima, Mie) 
137-maiyasanus suzukanus (Fujiwara, Mie) 
138-maiyasanus suzukanus (Komono, Mie) 
139-maiyasanus yoroensis (Hokusei, Mie) 
140-maiyasanus X iwawakianus (Suzuka, Mie) 
141-maiyasanus suzukanus (Suzuka, Mie) 


Fig. 1 (on pp. 16-17). UPGMA-phylogenetic tree of the mitochondrial ND5 gene of Ohomopterus 
specimens from the Kinki and Chubu Districts. a, General view; b, details of the cluster III 





ohkawai, takiharensis and  hokurikuensis), 0. uenoi, some specimens of 
O. arrowianus (subspp. minoensis and murakii) and the two subspecies of O. yaconi- 
nus (subspp. cupidicornis and sotai). Note that all the subspecies of O. iwawakianus 
including subspp. kiiensis and muro appeared in this cluster. The NDS gene from 
kiiensis and muro belongs to the cluster IV, in contrast to that of the remaining three 
subspecies (nominotypical iwawakianus, shima and narukawai) which belong to the 
cluster III. 

The cluster B (see TOMINAGA et al., 2005, fig. 2 a**?) included several subspecies 


**) Some subspecific names used in this paragraph are not shown in fig. 2 a of TOMINAGA et al. (2005). 
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43-arrowianus murakii (Futami, Mie) 
44-maiyasanus suzukanus (Suzuka, Mie) 
45-arrowianus murakii (Futami, Mie) 
46-arrowianus murakii (Toba, Mie) 
47-iwawakianus shima (Toba, Mie) 
48-maiyasanus ohkawai (Ago, Mie) 
49-maiyasanus ohkawai (Ago, Mie) 
50-arrowianus murakii (Seiwa, Mie) 
51-iwawakianus shima (Toba, Mie) 
52-maiyasanus ohkawai (Ago, Mie) 
53-maiyasanus ohkawai (Isobe, Mie) 
4-iwawakianus narukawai (Kameyama, Mie) 
-iwawakianus narukawai (Tsu, Mie) 
iwawakianus narukawai (Kameyama, Mic) 
maiyasanus maiyasanus (Tsuruga, Fukui) 
58-maiyasanus maiyasanus (Mt. Hiei, Kyoto) 
59-iwawakianus iwawakianus (Asuka, Nara) 
60-maiyasanus maiyasanus (Nanko, Hyogo) 
61-maiyasanus yoroensis (Fujiwara, Mie) 
62-yaconinus sotai (Fujiwara, Mie) 
63-maiyasanus takiharensis (Miyagawa, Mie) 
64-iwawakianus shima (Takihara, Mie) 
65-iwawakianus shima (Takihara, Mie) 
66-maiyasanus takiharensis (Odai, Mie) 
67-iwawakianus shima (Nanto, Mie) 
68-maiyasanus maiyasanus (Ibaraki, Osaka) 
69-maiyasanus maiyasanus (Minoo, Osaka) 
70-maiyasanus shigaraki (Konan, Shiga) 
7\-maiyasanus yoroensis (Hokusei, Mie) 
72-yaconinus cupidicornis (Matsuzaka, Mie) 
73-maiyasanus maiyasanus (Nishiazai, Shiga) 
74-iwawakianus iwawakianus (Nara, Nara) 
75-iwawakianus iwawakianus (Ueno, Mie) 
76-iwawakianus narukawai (Kameyama, Mie) 
77-yaconinus sotai (Hatasho, Shiga) 
78-maiyasanus maiyasanus (Kobe, Hyogo) 
79-iwawakianus iwawakianus (Mt. Kongo, Osaka) 
80-dehaanii dehaanii (Mt. Kongo, Nara) 
81-yaconinus cupidicornis (Matsuzaka, Mie) 
82-iwawakianus iwawakianus (Hashimoto, Wakayama) 
83-dehaanii dehaanii (Mt. Kongo, Osaka) 
84-dehaanii dehaanii (Shinjyo, Nara) 
85-iwawakianus iwawakianus (Mt. Kongo, Nara) 
86-yaconinus cupidicornis (Gose, Nara) 
87-yaconinus cupidicornis (Hisai, Mie) 
88-yaconinus cupidicornis (Soni, Nara) 
89-yaconinus yamaokai (Wakayama, Wakayama) 
90-dehaanii dehaanii (Kobe, Hyogo) 
91-dehaanii dehaanii (Katsuragi, Wakayama) 
92-dehaanii dehaanii (Mt. Kongo, Osaka) 
93-dehaanii dehaanii (Katsuragi, Wakayama) 
94-dehaanii dehaanii (Wakayama, Wakayama) 
95-yaconinus sotai (Shiga, Shiga) 
96-yaconinus cupidicornis (Takatsuki, Osaka) 
97-yaconinus sotai (Omihachiman, Shiga) 
98-yaconinus cupidicornis (Hisai, Mie) 


aii in 


5 
6 
7 








Yamanashi, Aichi, Gifu, 


dehaanii Fukui, Kyoto, Mie, Osaka 
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ehaanii- g 
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0.002 D 
A insulicola-lineage 
92 
20-yaconinus blairi (Wajima, Ishikawa) 
Cluster F| 97 yaconinus oki (Oki, Shimane) 
yaconinus maetai (Matsue, Shimane) 
yaconinus-lineage 21-yaconinus blairi (Nanao, Ishikawa) 


21-yaconinus blairi (Nanao, Ishikawa) 
21-yaconinus blairi (Nanao, Ishikawa) 
21-yaconinus blairi (Nanao, Ishikawa) 
96-yaconinus cupidicornis (Takatsuki, Osaka) 
yaconinus blairi (Fukui, Fukui) 

yaconinus yamaokai ? (Is. Uo-shima, Ehime) 
yaconinus yaconinus (Yoshida, Hiroshima) 
yaconinus yamaokai (Tamagawa, Ehime) 
88-yaconinus cupidicornis (Soni, Nara) 
72-yaconinus cupidicornis (Matsuzaka, Mie) 
77-yaconinus sotai (Hatasho, Shiga) 


cs <a | albrechti/yamato-lineage 


Fig. 2 (on pp. 18-19). UPGMA-phylogenetic tree of the nuclear ITS I sequence of Ohomopterus speci- 
mens from the Kinki and Chubu Districts. The number before the scientific name corresponds to that 


of Fig. 1. Some specimens without the number represent the lack of the ND5 sequences. —— a, Gen- 
eral view; b, details of the cluster A. 


of O. arrowianus (subspp. komiyai, murakii, nakamurai, kirimurai, minoensis and 
arrowianus) and O. maiyasanus (subspp. hokurikuensis and matyasanus). Some exam- 
ples of O. insulicola (subspp. shinano, kiso and sado) were also included here, but they 
are considered to be of the hybrid origin between O. arrowianus and O. insulicola. 
Most of the subspecies of O. maiyasanus appeared in both the clusters A and B. 

The main constituents of the clusters C, D, E and G were O. japonicus, O. de- 


Cluster A’ 


0.002 D 
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14-arrowinamus minoensis (Hino, Gifu) 
98-yaconinus cupidicornis (Hisai, Mie) 
85-iwawakianus iwawakianus (Mt. Kongo, Nara) 
68-maiyasanus maiyasanus (Ibaraki, Osaka) 
128-iwawakianus kiiensis (Kozagawa, Wakayama) 
125-iwawakianus kiiensis (Shingu, Wakayama) 
121-iwawakianus muro (Nabari, Mie) 
86-yaconinus cupidicornis (Gose, Nara) 
139-maiyasanus yoroensis (Hokusei, Mie) 
132-iwawakianus kiiensis (Miyagawa, Mie) 
122-iwawakianus kiiensis (Higashiyoshino, Nara) 
79-iwawakianus iwawakianus (Mt. Kongo, Osaka) 
59-iwawakianus iwawakianus (Asuka, Nara) 
45-arrowianus murakii (Futami, Mie) 
54-iwawakianus narukawai (Kameyama, Mie) 
134-iwawakianus kiiensis (Kumano, Mie) 
41-maiyasanus matyasanus (Takefu, Fukui) 
26-maiyasanus suzukanus (Komono, Mie) 
71-matiyasanus yoroensis (Hokusei, Mie) 
141-maiyasanus suzukanus (Suzuka, Mie) 
74-iwawakianus twawakianus (Nara, Nara) 
iwawakianus narukawai (Hisai, Mie) 
70-maiyasanus shigaraki (Konan, Shiga) 
81-yaconinus cupidicornis (Matsuzaka, Mie) 
138-maiyasanus suzukanus (Komono, Mie) 
62-yaconinus sotai (Fujiwara, Mie) 
64-iwawakianus shima (Takihara, Mie) 
48-maiyasanus ohkawai (Ago, Mie) 
51-iwawakianus shima (Toba, Mie) 

47- iwawakianus shima (Toba, Mie) 
123-iwawakianus kiiensis (Kiinagashima, Mie) 
63-maiyasanus takiharensis (Miyagawa, Mie) 
38-uenoi (Mt. Kongo, Nara) 

37-uenoi (Gose, Nara) 

34-uenoi (Gose, Nara) 

114-maiyasanus hokurikuensis (Asahi, Toyama) 
109-maiyasanus hokurikuensis (Shirakawa, Gifu) 
31-maiyasanus hokurikuensis (Shirotori, Gifu) 
73-maiyasanus maiyasanus (Nishiazai, Shiga) 
119-maiyasanus maiyasanus (Ono, Fukui) 
22-maiyasanus hokurikuensis (Shirotori, Gifu) 
10-maiyasanus hokurikuensis (Nagara, Gifu) 
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haanii, O. insulicola and O. albrechti/O. yamato, respectively, and the details of which 
will be published elsewhere. 

The cluster F (Fig. 2a) was composed exclusively of O. yaconinus (subspp. 
blairi, oki, maetai, cupidicornis, yamaokai, yaconinus and sotai). 

The molecular phylogeny of the Ohomopterus species not dealt with in this paper 
will be published consecutively. 


Discussion 


In this section, each cluster of the ND5 and ITS I trees is abbreviated respectively 
to ND5-I, -II, -III, -IV and ITS-A, -B, -F. 


Origin of O. wawakianus and its subspecies 

Of the five subspecies of O. iwawakianus, subsp. kiiensis is distributed in the 
greater part of the Kii Peninsula. The specimens from this range have the gene type of 
NDS-IV and the DNA type of ITS-A. Viewed from such a one to one correspondence 
of the ND5 gene and ITS I, and also from well defined distributional range without co- 
existence of any other Ohomopterus species in most places, it is strongly suggested 
that subsp. kiiensis represents an authentic strain and it should be regarded as a good 
species. Though we have examined only a single specimen referable to subsp. muro 
(from Nabari), it shows the same profile as in kiiensis in both the ND5 and ITS I trees. 
On the other hand, three other subspecies (iwawakianus, narukawai and shima) also 
have the ITS-A type DNA sequence and yet they have the mitochondrial gene type of 
NDS-III which would have been derived from the female of O. maiyasanus (TOMINAGA 
et al., 2005). Thus, these three subspecies of O. iwawakianus would be the descendants 
of hybrids between the male of kiiensis and the female of certain other species, most 
probably O. maivasanus. They would not represent an authentic strain and it would be 
problematic to regard them as “subspecies” or “geographical race” in a sense currently 
used in the taxonomy. The populations represented by these three names are rather 
sporadically distributed in the area between the range of kiiensis and that of O. 
maiyasanus. This fact is consistent with the above view. 


Extensive involvement of O. iwawakianus in the subspecific differentiation of O. 
maiyasanus 

Many subspecies of O. maiyasanus (see Results and Fig. 2b) have the DNA type 
of ITS-A, which all the subspecies of O. iwawakianus also have. Distributional ranges 
of these two species adjoin each other or partly overlap in Mie Prefecture, i.e., O. m. 
suzukanus/O. m. yoroensis and O. i. narukawai on and near the Suzuka Mountains, 
O. m. takiharensis/O. m. ohkawai and O. i. shima on and near the Shima Peninsula. 
Their ND5 sequences are variable; they separately appeared mainly in ND5-I, -II and 
-III. The ND5-I gene was derived mainly from the arrowianus-lineage, and that of 
NDS5-II from the maivasanus-lineage. Four specimens of O. maiyasanus exceptionally 
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appeared in NDS-IV (Nos. 137, 138 & 141, subsp. swzukanus from northern Mie; No. 
139, subsp. yoroensis from the Suzuka Mts.), together with a presumable natural hy- 
brid between O. maiyasanus and O. iwawakianus collected from the hybrid zone of 
these two species on the eastern slope of the Suzuka Mountains. These four examples 
are also supposed to be the hybrids with involvement of O. iwawakianus. Then, why do 
they have the combination of ITS-A and ND5-IV, and not of ITS-C and ND5-I or 
NDS-II which O. maiyasanus might have to carry, and why are their male genitalic fea- 
tures of O. maiyasanus-type and not of O. iwawakianus-type? The most plausible an- 
swer is that the female of O. maiyasanus first hybridized with the male of O. 
iwawakianus so as to produce a hybrid having the combination of ND5-II and ITS-A, 
and such a hybrid hybridized again with the male of O. iwawakianus. Then, some of 
the resultant offspring would become to have the combination of ND5-IV and ITS-A. 
The reason why such a secondary hybrid reveals the morphology of O. maiyasanus 
would be that the ITS I and gene(s) responsible for the species-specific morphologies 
are separately exist either on the same or different chromosomes, and the inter- or 
intra-chromosomal chimera formation upon, or some generations after, hybridization 
would have occurred. Then, there would be a chance for independent inheritance of the 
ITS I and the genes determining the morphological characters. In the above case, it is 
possible that the latter gene(s) was introduced to the hybrids independently from the 
ITS I at a certain stage during the successive hybridizations. Note that O. iwawakianus 
was derived by hybridization between kiiensis and O. maiyasanus and may have the 
gene(s) determining certain morphological characters of O. maiyasanus. 

It would be most probable that the populations of Ohomopterus maiyasanus 
belonging to ITS-A and NDS-III (subspp. maiyasanus, shigaraki, takiharensis and 
ohkawai) are also the hybrid-derivatives between the female of certain species in ND5- 
II and the male of O. iwawakianus. The specimens of O. maiyasanus belonging to ITS- 
A and ND5-I (represented mainly by subspp. maiyasanus and hokurikuensis) are of 
special interest, because their NDS genes are not of the O. maiyasanus-type but of the 
O. arrowianus-type. The sequence of events would be that the NDS gene of 
O. maiyasanus was replaced by that of O. arrowianus through hybridization of these 
two species, and the female of their resultant hybrids hybridized again with the male of 
O. iwawakianus. 


Other species having the DNA type of ITS-A 

Ohomopterus uenoi would most probably be the offspring of a hybrid between the 
female of O. arrowianus and the male of O. iwawakianus (TOMINAGA et al., 2005). 
Ohomopterus arrowianus murakii is a hybrid descendant between the male of O. ar- 
rowianus and the female of certain species having the gene type of NDS-III (to be pub- 
lished elsewhere). In this case, a probable candidate for the female is O. iwawakianus, 
since the female genitalia of O. a. murakii is quite similar in shape to those of 
O. iwawakianus as compared with those of the other species in NDS-III. Ohomopterus 
arrowianus kirimurai carries the DNA type of NDS-II and ITS-B, both of which are of 
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O. arrowianus-type. However, it might be possible that O. a. kirimurai is a hybrid-de- 
rived chimera between the female of O. arrowianus and the male of O. iwawakianus, 
since the female genitalia are of the O. iwawakianus-type (IMURA et al., 2005). Of all 
the specimens of O. yaconinus from the Kinki District (subspp. cupidicornis and 
sotai), about half the examples had the DNA type of NDS-III and ITS-A, suggesting 
that they are the hybrid derivatives between the female of an authentic O. yaconinus 
(mainly distributed in the Chtgoku and Shikoku Districts) and the male of 
O. iwawakianus. The remaining half had the combination of NDS-III and ITS-F (see 
OKAMOTO et al., 2005, on other pages of this volume). 


Faunal establishment of O. iwawakianus and the allied taxa in the Kinki District 

From what we have discussed above, a scenario for the process of faunal estab- 
lishment of O. iwawakianus and its allied taxa may be deduced as follows. 

As noted previously, the population represented by kiiensis and probably at least a 
part of muro would be an authentic strain (=good species) distributed in the greater 
part of the Kii Peninsula, and has been an inhabitant since the Japanese Islands were 
separated from the eastern periphery of the Eurasian Continent (TOMINAGA et al., 
2000). What we now call the nominotypical iwawakianus, shima and narukawai would 
have become differentiated around the northern periphery of the range of kiiensis. This 
would have occurred through hybridization of the female of kiiensis with the male of 
O. maiyasanus. Ohomopterus maiyasanus had originally occupied the range along the 
coastal area of the Sea of Japan in the Kinki and Chûbu Districts, and migrated south- 
wards. Then, iwawakianus—shima—narukawai so formed expanded their range north- 
wards, having reached the Hokuriku District as well as eastwards on and around the 
Shima Peninsula. The present distributional ranges of iwawakianus—shima—narukawai 
are rather sporadically recognized adjoining the northeastern periphery of the range of 
kiiensis—muro. However, their ranges in the past time were assumed to be much wider 
than those recognized at present. The populations occurred outside the present distrib- 
utional ranges of iwawakianus would have become extinct for some reasons. This view 
is supported by the fact that the same DNA of ITS-D can be found in other races 
inhabiting the above mentioned area, i.e., several subspecies of O. maivasanus and O. 
uenoi. The NDS gene of most of O. arrowianus murakii and a part of O. yaconinus 
from the Kinki District has presumably been derived from O iwawakianus. In addition, 
some specimens of O. arrowianus murakii or O. yaconinus from the Kinki District 
have the DNA of ITS-F type (neither A nor B). These facts suggest that the female of 
these two hybridized again with the male of O. iwawakianus. Most of the subspecies of 
O. maiyasanus (maiyasanus (in part), hokurikuensis (in part), yoroensis, suzukanus, 
shigaraki, takiharensis and ohkawai) would have formed by hybridization between 
iwawakianus—shima—narukawai and 0. maiyasanus during the process of 
migration of the former towards the north or east, suggesting that these morphologi- 
cally defined “subspecies” of O. maiyasanus are nothing but the offspring produced by 
such hybridizations, and not pure geographical races within an authentic strain. 
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From the above discussion, it is evident that so-called O. iwawakianus has played 
an important role for the faunal establishment of the genus Ohomopterus in the Kinki 
District. 
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